The treatment ofacute angle closure glaucoma has been influenced by the development of the YAG laser and its ability to perform iridotomies as an outpatient procedure. In this retrospective study the results of YAG iridotomy were compared with surgical peripheral iridectomy. When compared with surgical peripheral iridectomy patients, YAG iridotomy patients were at greater risk of proceeding to further surgery, with this risk being significantly associated with increasing duration of attack. The authors suggest that in selected cases, surgical iridectomy should be given consideration as a primary procedure.
In order to analyse data by parametric statistical methods, best recorded visual acuity outcome (VA) Snellen acuities were converted into logMAR" scores using the nearest logMAR equivalent (see Table 1 ). Counting fingers vision (CF) was considered to be approximately equivalent to 2/60 (1-5 logMAR). Eyes described as having hand movements (HM), perception of light (PL), and no perception of light (NPL) acuities were not assigned logMAR equivalents and were excluded from all analyses in which VA was a dependent variable.
Results
There were 161 patients, 40 men and 121 women with a mean age of68 years (range 38 to 92 years); A stepwise multiple regression fitted sex, hospital, primary treatment procedure, age, IOP, and log(DOA) as predictors of log(DLVA). Age was the best predictor of log(DLVA), with log(DOA) also contributing significantly to the regression (p<001) (see Table 4 ).
EFFECTIVENESS OF YAG IRIDOTOMY VERSUS SURGICAL IRIDECTOMY
The two recognised methods of relieving pupil block by creating an alternative pathway for aqueous flow are YPI and SPI. Trabeculectomy is a conventional drainage procedure, usually reserved for patients with prolonged attacks (see Table 3 ).9 The groups YPI and SPI are similar in terms of age, IOP, and DOA allowing comparisons between them.
Visual acuity outcome between YPI and SPI Analysis of variance was restricted to the 106 patients who received just one form of interventional treatment (YPI or SPI), using the covariates of age, IOP, and log(DOA) against the dependent variable of log(DLVA). Fifty eight patients (YPI n=38; SPI n=20) had complete data and were included in the analysis. Analysis of the data for included and excluded patients showed no difference for age, IOP, duration of attack, and log(DLVA). There was no difference between the adjusted visual acuity for YPI and SPI treatment groups (F=0-24, df= 1 and 53, Table 5 ). There was no evidence that YPI patients were more likely to require long term medical treatment (relative risk= 1'63, 95% CL=0-64-4-13). Logistic regression of the 96/ 137 patients with complete data showed that DOA was associated with the need for long term medical treatment; each 10-fold increase in DOA representing a risk of 3-46 (CL=1 10-10-9; improvement in x2=4'77, df=1, p=0 03).
Females were less likely than males to require long term medical treatment (relative risk=0-30; CL=0-12-0-78; improvement in x2=6&25, df= 1, p=0-012).
Effect ofhospitals, power used, and grade operator on success of YPI The four hospitals used four different makes of Q switched YAG lasers, only one of which could operate in multimode as well as fundamental mode. Analysis was undertaken to determine if using different models and modes affected the success and failure rates of YPI. Since there were more observations for OEH than the others, OEH was considered as the baseline hospital and compared with the others using odds ratios (see Table 6 ). divided into quartiles and then compared (see Table 7 ). Table 8 ). Table 9 ). In addition two of the presenting eyes had undergone previous prophylactic YAG iridotomies that had not prevented the attack of AACG. Although none of the SPI patients had a recurrent attack, the number of cases was too few to demonstrate any '4 In the present study, we are interested in comparing the primary surgical treatments of YPI and SPI for AACG. In order to recruit a similar sized sample of patients, a prospective study would have to run for several years in four centres, with associated costs and administrative difficulties. Because of this, a retrospective study is the more feasible option. Although this type of design can be criticised for being unrepresentative, subject to selection biases in treatment allocation and vulnerable to considerable missing data, we believe the design of the study and the methods of data analysis reduce the effect of these limitations.
To obtain representative data, patient records of consecutive cases of AACG at participating hospitals were examined. Additional criteria requirements for a retrospective diagnosis of acute angle closure glaucoma avoid inclusion of other causes of raised intraocular pressure, such as chronic angle closure. In three hospitals, YPI was the preferred primary treatment while SPI was usually carried out in the fourth. Therefore, given that within any hospital sample the majority of patients were allocated to the same treatment, it is unlikely that there was a significant selection bias in the allocation of patients to SPI or YPI treatments.
Analyses showed that there were no significant effects associated with particular hospitals. Although there were many missing data, there is little evidence that cases with missing data differed from those with complete data.
The best recorded visual acuity after an attack of AACG is a realistic endpoint for study. As far as we know this is the first analysis of AACG to show that both increasing age and longer duration of attack have a detrimental effect on final visual outcome. Ingram and Ennis showed that the prognosis for visual recovery decreases significantly with increasing age.4 Other retrospective studies45 looking at duration of attack showed no direct relation to visual prognosis, unlike our findings. The strong relation of final visual outcome to age may be related to reduction in optic nerve head perfusion with increasing age,'5 making it more vunerable to anoxic damage from sustained rises in intraocular pressure. The longer the duration of attack the greater the risk of permanent visual damage, as shown by the regression analysis.
There are few studies comparing different treatment modalities in presenting eyes. YAG laser, because of its convenience and with no need for anaesthesia and theatre time, is now at the forefront of treatment for AACG, usually as the first line treatment. Surgical iridectomy is still performed in some centres as the primary procedure in presenting eyes, though not necessarily the fellow eyes.'0 Drainage procedures are occasionally the first line treatment, usually used in cases of long standing or resistant AACG.9
Twenty seven per cent required long term medical treatment after all treatments. Other studies put this figure between 19%'6 and 24%. '7 There was no difference between the YPI and SPI groups regarding the numbers of patients requiring topical treatment but there was an increased risk with increasing DOA. The exact mechanism for this late rise is unknown. It could be because of persistence of peripheral anterior synechiae or trabecular meshwork damage sustained during the acute episode. To function properly in normal situations the trabecular meshwork must be compliant, so that pressure responsive structural changes can take place to allow aqueous outflow."8
Looking at further surgical procedures, patients undergoing YPI had a significantly greater risk of needing a second surgical procedure compared with those who had SPI as a primary procedure. In performing an SPI, unlike YPI, two mechanisms are postulated in the opening of the closed angle.9 Firstly, the angle is opened directly at the site of the iridectomy and, secondly, the angle is opened in other quadrants when the iris is prolapsed or pulled out of the anterior chamber to perform the iridectomy. Therefore SPI will be more successful in any patient who has persistent and more extensive closure of the drainage angle after medical treatment. In the YPI group, those patients who needed a second surgical procedure or long term medical treatment were those who had a longer attack. Similarly, David et al6 found that early presentation of AACG required less treatment than those who presented late. There is potentially increased angle compromise with increased length of attack.
We found no statistical difference between the number of cataracts between YPI and SPI in either the presenting or the fellow eye. Fleck'9 also found no difference in cataract development between YAG iridotomy and surgical PI in fellow eyes after 1 year of follow up. In both groups of patients there were significantly more cataracts occurring in the presenting eye when compared with the fellow eye, even when cases thought to have been precipitated by cataract were excluded. Looking at the change in visual acuity after the AACG, visual acuity apparently deteriorated more rapidly in presenting eyes compared with fellows suggesting a more rapid rate ofcataract formation. To our knowledge this has not been considered previously in ophthalmic literature, and the mechanisms by which AACG causes alterations in lens metabolism resulting in more rapid development of cataract are at present unknown.
YPI and SPI should prevent further AACG attacks, but AACG occurred in 14 patients following YPI. None of the patients in the SPI group had any further attacks. With YAG laser iridotomies smaller holes are being made in the iris, as happened before the introduction of peripheral iridectomy. Gifford2 be the result of the resistance across a small iridotomy being too great for free flow of aqueous to relieve the pupil block.
Although the technique of YAG laser iridotomy is theoretically simple, it can be complicated by the oedematous hazy cornea, shallow anterior chamber and thickened iris of the patient with AACG. Thirty five per cent of YPIs in our study were not successful at the thrst attempt. Of these just under a third succeeded with a YPI on the second and sometimes the third attempt, but the remainder required surgical intervention. SPI has been shown to be very effective in the management of prolonged attacks of acute congestive glaucoma,9 and less likely to run the risk of malignant glaucoma than a filtering procedure. 22 We have shown that both age and duration of attack have an adverse effect on visual outcome. Duration of attack is also associated with increased medical treatment and second surgical procedures in the YPI group. Therefore it would appear that if there is a delay in presentation especially in the elderly patient, surgical iridectomy should be given consideration as the first surgical option.
